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Abstract 



PURPOSE:To provide a depolarizer in which the length of optical fiber used is half of that of fiber used in 
conventional types. 

CONSTITUTION: In a depolarizer, of two rays 4, 5 of polarized light separated from each other by a polarizing beam 
splitter 2, one 4 is allowed to pass through an optical-fiber loop comprising a polarization maintaining optical fiber 1 1 
used as a delay line, has its axis of polarization rotated by 90 degrees or so and switched to the other, passes 
through the polarization-holding optical fiber 11 twice, and recombines to the other polarized light 5. 
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* NOTICES * 



The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The polarization beam splitter which has the 1st and 2nd incidence edges 
and the 1st and 2nd outgoing-radiation edges, divides into S polarization 
component and P polarization component the polarization by which incidence was 
carried out from the 1st incidence edge, and carries out an outgoing radiation from 
the 1 st outgoing-radiation edge and the 2nd outgoing-radiation edge, 
respectively, the [ of this polarization beam splitter / the 1st or ] - the depolarizer 
which has the optical fiber loop which consists of a polarization hold optical fiber 
which an end is connected to 2 outgoing-radiation edge, and the other end makes 
rotate the polarization shaft by 90 degrees, is connected to the incidence edge of 
the above 2nd, and functions as delay line 
[Claim 2] Have the 1st and 2nd incidence edges and the 1st and 2nd 
outgoing-radiation edges, and the polarization by which incidence was carried out 
from each incidence edge is divided into a high group-velocity shaft component 
and a low group-velocity shaft component. The optical fiber type polarization 
beam splitter which consists of a polarization hold optical fiber which carries out 
an outgoing radiation to a respectively different outgoing-radiation edge, An end 
is connected to one outgoing-radiation edge of this optical fiber type polarization 
beam splitter. It consists of a polarization hold optical fiber which constitutes an 
optical fiber loop with the above-mentioned optical fiber type polarization beam 
splitter while it connects with one incidence edge and the other end functions as 
delay line. The depolarizer in which the fraction which has the function to rotate a 
polarization shaft by 90 degrees in the above-mentioned optical fiber loop exists. 



[Translation done.] 
* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 



reflect the original precisely. 

2.**** shows the word which can not be translated. 

3 .In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention cancels polarization of light and relates to 
the depolarizer which set the length of the polarization hold optical fiber to use tp 
one half of things same type [ conventional ] in the depolarizer for suppose-less 
polarizing. 
[0002] 

[Description of the Prior Art] Generally the coherence matrix in the status that it 
does not polarize is [Equation 1]. 

It is expressed (Doi, "polarization and crystal optics" pangenesis publication). It 
can be put in another way as each component of 2 polarization shaft having equal 
** power, and not doing ** interference of the meaning of this matrix. About 
equal conditions, incidence of the polarization angle of incidence polarization light 
can be adjusted and carried out, or power of the above-mentioned ** can be easily 
realized by carrying out incidence at the angle of 45 degrees [ centering around 
linearly polarized light light ] etc. Moreover, it can correspond to arbitrary incident 
angles by connecting the meantime with the degree of axial angle of 45 degrees 
using two or more equipments which make the below-mentioned coherence lose 
like for example, a ********** depolarizer (JOURNAL OF LIGHT 
WAVETECHNOLOGY Vol LT-1 NO.3 SEPTEMBER 1983). 
[0003] ** Produce a time gap between 2 polarization components, and make 
coherence lose about the conditions of not interfering, by carrying out the gap to 
more than the coherence time of an incident light. Drawing 5 is explanatory 
drawing of the conventional equipment, and the sign in drawing 1 is the 
polarization beam splitter in which the 1st incidence edge 2, the 2nd incidence 
edge 3, the 1st outgoing-radiation edge 4, and the 2nd outgoing-radiation edge 5 
were established. The polarization by which incidence was carried out from the 1st 
incidence edge 2 consists of a P polarization component (henceforth P) which 
goes straight on at the 2nd outgoing-radiation edge 5, and an S polarization 
component (henceforth S) which is separated and is led to the 1st 
outgoing-radiation edge 4. Among P and S which carried out incidence from the 
1st incidence edge 2, P goes straight on, an outgoing radiation is immediately 
carried out from the 2nd outgoing-radiation edge 5, after dissociating, from the 1st 
outgoing-radiation edge 4, it goes into a polarization beam splitter 1 again, and is 
reflected through the polarization hold optical fiber 6, and the outgoing radiation 
of the S is carried out from the 2nd outgoing-radiation edge 5 with P which goes 
straight on. Thus, a polarization beam splitter 1 separates into S and P, and 



coherence is made to lose by carrying out the optical path difference during both 
polarization to more than coherent length (coherent time x velocity of light) by 
passing the polarization hold optical fiber 6 which serves as the delay line only in 

S. 

[0004] Coherence-length deltaL will serve as C/delta fin general here, if half-value 
width of the spectrum of C and the light source is set to deltaf for the velocity of 
light. For example, in the with a half-value width [ of about 1MHz ] light sources 
(for example, DFB laser etc.), coherent length becomes 100m order. If it is going to 
acquire this optical path difference only by the birefringence of an optical fiber like 
an above-mentioned ********** depolarizer, it becomes 5x10-4, then several 
100km order about the average birefringence value of the present polarization hold 
optical fiber, a property deteriorates by the cross talk of an optical fiber, loss, etc., 
and it is not practical. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, if the thing using the 
conventional polarization beam splitter also serves as several 100m order, 
compared with a usual optical fiber, (a) polarization hold optical fiber will be 
expensive, and will serve as cost quantity. 

(b) In order that the influence of a cross talk may come out, the need of being 
made not to apply the external stress which worsens a cross talk in consideration 
of covering of an optical fiber, the fixed technique of an optical fiber, etc. arises. 

(c) It becomes impossible to ignore the loss in an optical fiber. 

The fault of a grade appears. Therefore, although the length of a polarization hold 
optical fiber had the shorter good one, in order to secure coherent length, it was 
not made short. 

[0006] For this invention, the fiber length which uses it in the depolarizer for were 
made in view of the above-mentioned situation, cancel polarization of light, and 
suppose-less polarizing is one half to a thing same type [ conventional ]. It aims at 
offering the depolarizer which can be shortened. 
[0007] 

[Means for Solving the Problem] In the depolarizer concerning this invention The 
1st and the 2nd incidence edge, The polarization beam splitter which has the 1st 
and 2nd outgoing-radiation edges, divides into S polarization component and P 
polarization component the polarization by which incidence was carried out from 
the 1st incidence edge, and carries out an outgoing radiation from the 1st 
outgoing-radiation edge and the 2nd outgoing-radiation edge, respectively, the 
of this polarization beam splitter / the 1st or ] - an end is connected to 2 
outgoing-radiation edge, the other end rotates 90 degrees of the polarization shaft, 
and it connects with the incidence edge of the above 2nd, and made into the 
means of a problem solving to consist of a polarization hold optical fiber which 
functions as delay line Or it has the 1st and 2nd incidence edges and the 1st and 
2nd outgoing-radiation edges. The optical fiber type polarization beam splitter 
which consists of a polarization hold optical fiber which carries out an outgoing 
radiation to the outgoing-radiation edge which divides into a high group-velocity 
shaft component and a low group-velocity shaft component the polarization by 
which incidence was carried out, and is respectively different from each incidence 



edge, An end is connected to one outgoing-radiation edge of this optical fiber 
type polarization beam splitter. It consists of a polarization hold optical fiber which 
constitutes an optical fiber loop with the above-mentioned optical fiber type 
polarization beam splitter while it connects with one incidence edge and the other 
end functions as delay line. The depolarizer in which the fraction which has the 
function to rotate a polarization shaft by 90 degrees in the above-mentioned 
optical fiber loop exists is sufficient. 

[0008] . 
[Example] Drawing 1 gives the same sign to the same component as what shows 
an example of a depolarizer according to claim 1, and was shown in drawing 5 , and 
omits the explanation. If two polarization, P polarization, and S polarization 
included in a polarization beam splitter 1 carry out incidence from the 1st incidence 
edge 2 The outgoing radiation of the P which goes straight on is immediately 
carried out from the 2nd outgoing-radiation edge 5, incidence of the S is carried 
out to the polarization hold optical fiber 1 1 which makes an optical fiber loop from 
the separated back 1st outgoing-radiation edge 4, it spreads the inside of an 
optical fiber, and rotates by 90 degrees, and incidence is carried out to a 
polarization beam splitter 1 from the 2nd incidence edge 3 as P. The angle which 
the amount of [ in this invention ] 90 degrees are because the same effect is 
acquired if angle of rotation is 90 degrees +nxl80 degrees (however, n integer) in 
addition to 90 degrees, and can acquire such an effect is named generically. Since 
it goes the inside of a polarization beam splitter 1 straight on, after propagation, 
incidence is again carried out to the polarization hold optical fiber 1 1 from the 1st 
incidence edge 3, P rotates by 90 degrees, as S, the outgoing radiation of it is 
carried out and incidence is carried out to a polarization beam splitter 1. The 
outgoing radiation of this S is carried out in the orientation of the 2nd same 
outgoing-radiation edge 5 as P from the first which does not pass a fiber 
previously, and both the polarization S and P is ****ed at this 2nd 
outgoing-radiation edge 5. 

[0009] Although an outgoing radiation is carried out after passing through the 
inside of the polarization hold optical fiber 1 1 twice, the outgoing radiation of the S 
by which incidence was carried out to the above-mentioned beginning at the 

polarization beam splitter 1 is carried out to P by which incidence was carried out 
at first at that time with the twice as many optical path difference as the length of a 
polarization hold optical fiber. Optical fiber length will be good by the length of the 
half of a required path difference (coherent length) by this. 
[0010] While a dielectric film and prism constituted the polarization beam splitter 1 
of drawing 1 , as a polarization hold optical fiber 1 1, using the depolarizer 
constituted from the panda fiber 50m with a sufficient polarization store property 
with commercial low loss, incidence of the DFB laser of 100m of coherent length 
was carried out, and degree of polarization 0.01 was obtained. 
[001 1] Moreover, drawing 2 shows other examples of a depolarizer according to 
claim 1, and the same sign is given to the same fraction as drawing 1 . In drawing 2 
, although the opticals axis by the side of an outgoing radiation and incidence 
differ, after P passes through the inside of a polarization hold optical fiber twice, 
the outgoing radiation of it is carried out by rotating the polarization shaft of the 



polarization hold optical fiber 1 1 by 90 degrees. Also in this configuration, the 

same degree of polarization as the thing of drawing 1 was obtained. 

[0012] Next, the depolarizer using the optical fiber type polarization beam splitter 

(henceforth a fiber type splitter) according to claim 2 is explained. Although three 

kinds shown in the following table 1 can be considered, since it is not necessary 

to take out light to space out of an optical fiber, to a depolarizer here, the thing of 

all types is usable, and there is an advantage, like a lens system etc. becomes 

unnecessary in a fiber type splitter common to all these types. 

[0013] 

[Table 1] 

Component x in Table 1 calls it the component of a low group-velocity shaft (x 
shaft), and component y means the component of a high group-velocity shaft 
(y-axis). 

[0014] The example shown in drawing 3 is a thing using the 1st fiber type splitter 
21 in Table 1, the through edge to the 1st incidence edge 24 is the 1st 
outgoing-radiation edge 26, a cross edge is the 2nd outgoing-radiation edge 27, 
and, in the 2nd outgoing-radiation edge 27 and a cross edge, the through edge to 
the 2nd incidence edge 25 turns into the 1st outgoing-radiation edge 26. Although 
the outgoing radiation of the y component of the polarization by which incidence 
is carried out to the 1st incidence edge 24 is immediately carried out to the 1st 
outgoing-radiation edge 26 as y The outgoing radiation of the x component by 
which incidence is carried out to the 1st incidence edge 24 is carried out to the 2nd 
outgoing-radiation edge 27 as x, it spreads the optical fiber loop 23 which consists 
of a polarization hold optical fiber, and incidence is carried out to the 2nd 
incidence edge 25 as y by the node 22 which rotates polarization by 90 degrees in 
respect of [ arbitrary ] this loop 23. The outgoing radiation of this y that carried 
out incidence to the 2nd incidence edge 25 is carried out to the 2nd 
outgoing-radiation edge 27 as y, and it spreads the optical fiber loop 23 again, and 
it carries out incidence to the 2nd incidence edge 25 as x. The outgoing radiation 
of the x which carried out incidence to the 2nd incidence edge 25 is carried but as x 
from the 1st outgoing-radiation edge 26. 

[0015] When rotated by the node 22 by 90 degrees, after x component which 
carries out incidence from the 1st incidence edge 24 as mentioned above passes 
along the optical fiber loop 23 twice, the outgoing radiation of it is carried out, and 
the same effect as the case where a polarization beam splitter is used is acquired 
(DEB laser incidence which is 50m of optical fiber loop length, and 100m of 
coherent length). 

[0016] In the example shown in drawing 4 , the through edge of the 1st incidence 
edge 24 is the 2nd outgoing-radiation edge 27, a cross edge is the 1st 
outgoing-radiation edge 26, the through edge of the 2nd incidence edge 25 is the 
1st outgoing-radiation edge 26, and a cross edge turns into the 2nd 
outgoing-radiation edge 27. In this example, it is spread to the optical fiber loop 23, 
and y component by which incidence is carried out to the 1st incidence edge 24 
receives retardation, and an outgoing radiation is carried out. However, since x 



component is delayed according to the effect of a birefringence between the 1st 
incidence edge 24 and the 1st outgoing-radiation edge 26 in this case, although 
there is a possibility that an effect may decrease with some length of the 
polarization hold optical fiber which constitutes a loop 23, since the effect by the 
birefringence is the order of 10-3 to 10-4 to polarization hold fiber length, a problem 
hardly becomes. The almost same result as the depolarizer of a previous example 
was obtained at the time of close and about lm of outgoing-radiation fiber length. 
[0017] As other examples, what considered the fiber type splitter 21 as the 3rd type 
of Table 1 with the configuration of drawing 3 is explained. Although the outgoing 
radiation of the y included in the 1st incidence edge 24 is immediately carried out 
to the 1st outgoing-radiation edge 26 as y, the outgoing radiation of the x which 
carried out incidence from the 1st incidence edge 24 is carried out to the 2nd 
outgoing-radiation edge 27 as y, it spreads the optical fiber loop 23, rotates by 90 
degrees in a node 22, and incidence is carried out to the 2nd incidence edge 25 as 
x. Although the outgoing radiation of the x by which incidence was carried out to 
the 2nd incidence edge 25 is carried out to the 2nd outgoing-radiation edge 27 as 
x, it spreads the optical fiber loop 23 again, it rotates by 90 degrees, and carries out 
incidence to the 2nd incidence edge 25 as y. The outgoing radiation of the y which 
carried out incidence to the 2nd incidence edge 25 is carried out as x from the 1st 
outgoing-radiation edge 26. The result equivalent to a previous example was 
obtained also in the thing of this example. 

[0018] Furthermore, the configuration shown in drawing 5 explains the case where 
a fiber type splitter is considered as the 3rd type of Table 1, as other examples. The 
relation between the through edge in each close outgoing-radiation edge and a 
cross edge is the same as that of the example of drawing 4 . Although the 
outgoing radiation of the x component by which incidence is carried out to the 1st 
incidence edge 24 is immediately carried out to the 1st outgoing-radiation edge 26 
as y, the outgoing radiation of the y included in the 1st incidence edge 24 is 
carried out to the 2nd outgoing-radiation edge 27 as y, it spreads the optical fiber 
loop 23 and incidence is carried out to the 2nd incidence edge 25 as y. Especially 
in this example, the node which rotates polarization by 90 degrees is not prepared 
in the optical fiber loop 23, but it uses for it that polarization rotates 90 degrees of 
this function rotated by 90 degrees by the cross edge outgoing radiation of the 
fiber type splitter 21 . As x of the 2nd outgoing-radiation edge 27, the outgoing 
radiation of the y of the 2nd incidence edge 25 is carried out, it spreads the optical 
fiber loop 23 again, and incidence is carried out to the 2nd incidence edge 25 as x. 
The outgoing radiation of the x of the 2nd incidence edge 25 is carried out to the 
1st outgoing-radiation edge 26 as x. The same result as a previous example was 
obtained also in this example. 

[0019] (Example 1 of a comparison) coherent using the equipment of the 
conventional drawing 6 at 50m of optical fiber length - long - when incidence of 
the 100m DFB laser was carried out, the coherent component remains and it was 
obtained only to about 0.2 degree of polarization 

[0020] (Example 2 of a comparison) coherent by the same equipment as the example 
1 of a comparison at 100m of opt ical fiber length - long -- when incidence of the 
100m DFB laser was carried out, it was obtained only to about 0.02 degree of 



I 



polarization Each of aforementioned examples and examples of a comparison 
performs an incident-light intensity, adjusting the polarization orientation of an 
incident light so that each shaft may become equal. 

[0021] ~ , . . . 

[Effect of the Invention] As explained above, the function to rotate polarization by 
90 degrees to the optical fiber loop which consists of a polarization hold optical 
fiber used as a retardation route is given, and in order only for the light of one 
component to pass the delay line twice among the polarization components of an 
incident light by replacing a polarization shaft, delay-line length is made to half 
conventional ]. Therefore, a reduction of a cost is attained, and a fall of the 
property by aggravation of a cross talk is mitigated, and the loss by fiber 
propagation can also be reduced, and low loss-ization can be performed 
collectively. 
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Field 

[Field of the Invention] This invention cancels polarization of light and relates to 
the depolarizer which set the length of the polarization hold optical fiber to use to 
one half of things same type [ conventional ] in the depolarizer for suppose-less 
polarizing. 
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Technique 

[Description of the Prior Art] Generally the coherence matrix in the status that it 
does not polarize is [Equation 1]. 

It is expressed (Doi, "polarization and crystal optics" pangenesis publication). It 
can be put in another way as each component of 2 polarization shaft having equal 
** power, and not doing ** interference of the meaning of this matrix. About 
equal conditions, incidence of the polarization angle of incidence polarization light 
can be adjusted and carried out, or power of the above-mentioned ** can be easily 
realized by carrying out incidence at the angle of 45 degrees [ centering around 
linearly polarized light light ] etc. Moreover, it can correspond to arbitrary incident 
angles by connecting the meantime with the degree of axial angle of 45 degrees 
using two or more equipments which make the below-mentioned coherence lose 
like for example, a ********** depolarizer (JOURNAL OF LIGHT 
WAVETECHNOLOGY Vol LT-1 NO.3 SEPTEMBER 1 983). 
[0003] ** Produce a time gap between 2 polarization components, and make 
coherence lose about the conditions of not interfering, by carrying out the gap to 
more than the coherence time of an incident light. Drawing 5 is explanatory 
drawing of the conventional equipment, and the sign in drawing 1 is the 
polarization beam splitter in which the 1st incidence edge 2, the 2nd incidence 
edge 3, the 1st outgoing-radiation edge 4, and the 2nd outgoing-radiation edge 5 
were established. The polarization by which incidence was carried out from the 1st 
incidence edge 2 consists of a P polarization component (henceforth P) which 
goes straight on at the 2nd outgoing-radiation edge 5, and an S polarization 
component (henceforth S) which is separated and is led to the 1st 
outgoing-radiation edge 4. Among P and S which carried out incidence from the 
1st incidence edge 2, P goes straight on, an outgoing radiation is immediately 
carried out from the 2nd outgoing-radiation edge 5, after dissociating, from the 1st 
outgoing-radiation edge 4, it goes into a polarization beam splitter 1 again, and is 
reflected through the polarization hold optical fiber 6, and the outgoing radiation 
of the S is carried out from the 2nd outgoing-radiation edge 5 with P which goes 
straight on. Thus, a polarization beam splitter 1 separates into S and P, and 
coherence is made to lose by carrying out the optical path difference during both 
polarization to more than coherent length (coherent time x velocity of light) by 
passing the polarization hold optical fiber 6 which serves as the delay line only in 
S. 

[0004] Coherence-length deltaL will serve as C/delta fin general here, if half-value 
width of the spectrum of C and the light source is set to deltaf for the velocity of 
light. For example, in the with a half-value width [ of about 1MHz ] light sources 
(for example, DFB laser etc.), coherent length becomes 100m order. If it is going to 
acquire this optical path difference only by the birefringence of an optical fiber like 



an above-mentioned ********** depolarizer, it becomes 5x10-4, then several 
100km order about the average birefringence value of the present polarization hold 
optical fiber, a property deteriorates by the cross talk of an optical fiber, loss, etc., 
and it is not practical. 
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Effect 

[Effect of the Invention] As explained above, the function to rotate polarization by 
90 degrees to the optical fiber loop which consists of a polarization hold optical 
fiber used as a retardation route is given, and in order only for the light of one 
component to pass the delay line twice among the polarization components of an 
incident light by replacing a polarization shaft, delay-line length is made to half 
conventional ]. Therefore, a reduction of a cost is attained, and a fall of the 
property by aggravation of a cross talk is mitigated, and the loss by fiber 
propagation can also be reduced, and low loss-ization can be performed 
collectively. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] By the way, if the thing using the 
conventional polarization beam splitter also serves as several 100m order, 
compared with a usual optical fiber, (a) polarization hold optical fiber will be 
expensive, and will serve as cost quantity. 

(b) In order that the influence of a cross talk may come out, the need of being 
made not to apply the external stress which worsens a cross talk in consideration 
of covering of an optical fiber, the fixed technique of an optical fiber, etc. arises. 

(c) It becomes impossible to ignore the loss in an optical fiber. 

The fault of a grade appears. Therefore, although the length of a polarization hold 
optical fiber had the shorter good one, in order to secure coherent length, it was 
not made short. 

[0006] For this invention, the fiber length which uses it in the depolarizer for were 
made in view of the above-mentioned situation, cancel polarization of light, and 
suppose-less polarizing is one half to a thing same type [ conventional ]. It aims at 
offering the depolarizer which can be shortened. 
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MEANS 

[Means for Solving the Problem] In the depolarizer concerning this invention The 
1st and the 2nd incidence edge, The polarization beam splitter which has the 1st 
and 2nd outgoing-radiation edges, divides into S polarization component and P 
polarization component the polarization by which incidence was carried out from 
the 1st incidence edge, and carries out an outgoing radiation from the 1st 
outgoing-radiation edge and the 2nd outgoing-radiation edge, respectively, the 
of this polarization beam splitter / the 1st or ] « an end is connected to 2 
outgoing-radiation edge, the other end rotates 90 degrees of the polarization shaft, 
and it connects with the incidence edge of the above 2nd, and made into the 
means of a problem solving to consist of a polarization hold optical fiber which 
functions as delay line Or it has the 1st and 2nd incidence edges and the 1st and 
2nd outgoing-radiation edges. The optical fiber type polarization beam splitter 
which consists of a polarization hold optical fiber which carries out an outgoing 



radiation to the outgoing-radiation edge which divides into a high group-velocity 
shaft component and a low group-velocity shaft component the polarization by 
which incidence was carried out, and is respectively different from each incidence 
edge, An end is connected to one outgoing-radiation edge of this optical fiber 
type polarization beam splitter. It consists of a polarization hold optical fiber which 
constitutes an optical fiber loop with the above-mentioned optical fiber type 
polarization beam splitter while it connects with one incidence edge and the other 
end functions as delay line. The depolarizer in which the fraction which has the 
function to rotate a polarization shaft by 90 degrees in the above-mentioned 
optical fiber loop exists is sufficient. 
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EXAMPLE 

[Example] Drawing 1 gives the same sign to the same component as what shows 
an example of a depolarizer according to claim 1, and was shown in drawing 5 , and 
omits the explanation. If two polarization, P polarization, and S polarization 
included in a polarization beam splitter 1 carry out incidence from the 1st incidence 
edge 2 The outgoing radiation of the P which goes straight on is immediately 
carried out from the 2nd outgoing-radiation edge 5, incidence of the S is carried 
out to the polarization hold optical fiber 1 1 which makes an optical fiber loop from 
the separated back 1st outgoing-radiation edge 4, it spreads the inside of an 
optical fiber, and rotates by 90 degrees, and incidence is carried out to a 
polarization beam splitter 1 from the 2nd incidence edge 3 as P. The angle which 
the amount of [ in this invention ] 90 degrees are because the same effect is 
acquired if angle of rotation is 90 degrees +nxl80 degrees (however, n integer) in 
addition to 90 degrees, and can acquire such an effect is named generically. Since 
it goes the inside of a polarization beam splitter 1 straight on, after propagation, 
incidence is again carried out to the polarization hold optical fiber 1 1 from the 1st 
incidence edge 3, P rotates by 90 degrees, as S, the outgoing radiation of it is 
carried out and incidence is carried out to a polarization beam splitter 1 . The 
outgoing radiation of this S is carried out in the orientation of the 2nd same 
outgoing-radiation edge 5 as P from the first which does not pass a fiber 



previously, and both the polarization S and P is ****ed at this 2nd 
outgoing-radiation edge 5. 

[0009] Although an outgoing radiation is carried out after passing through the 
inside of the polarization hold optical fiber 1 1 twice, the outgoing radiation of the S 
by which incidence was carried out to the above-mentioned beginning at the 
polarization beam splitter 1 is carried out to P by which incidence was carried out 
at first at that time with the twice as many optical path difference as the length of a 
polarization hold optical fiber. Optical fiber length will be good by the length of the 
half of a required path difference (coherent length) by this. 
[0010] While a dielectric film and prism constituted the polarization beam splitter 1 
of drawing 1 , as a polarization hold optical fiber 1 1, using the depolarizer 
constituted from the panda fiber 50m with a sufficient polarization store property 
with commercial low loss, incidence of the DFB laser of 100m of coherent length 
was carried out, and degree of polarization 0.01 was obtained. 
[001 1] Moreover, drawing 2 shows other examples of a depolarizer according to 
claim 1, and the same sign is given to the same fraction as drawing 1 . In drawing 
2 , although the opticals axis by the side of an outgoing radiation and incidence 
differ, after P passes through the inside of a polarization hold optical fiber twice, 
the outgoing radiation of it is carried out by rotating the polarization shaft of the 
polarization hold optical fiber 1 1 by 90 degrees. Also in this configuration, the 
same degree of polarization as the thing of drawing 1 was obtained. 
[0012] Next, the depolarizer using the optical fiber type polarization beam splitter 
(henceforth a fiber type splitter) according to claim 2 is explained. Although three 
kinds shown in the following table 1 can be considered, since it is not necessary 
to take out light to space out of an optical fiber, to a depolarizer here, the thing of 
all types is usable, and there is an advantage, like a lens system etc. becomes 
unnecessary in a fiber type splitter common to all these types. 
[0013] 
[Table 1] 

Component x in Table 1 calls it the component of a low group-velocity shaft (x 
shaft), and component y means the component of a high group-velocity shaft 
(y-axis). 

[0014] The example shown in drawing 3 is a thing using the 1st fiber type splitter 
21 in Table 1, the through edge to the 1st incidence edge 24 is the 1st 
outgoing-radiation edge 26, a cross edge is the 2nd outgoing-radiation edge 27, 
and, in the 2nd outgoing-radiation edge 27 and a cross edge, the through edge to 
the 2nd incidence edge 25 turns into the 1st outgoing-radiation edge 26. Although 
the outgoing radiation of the y component of the polarization by which incidence 
is carried out to the 1st incidence edge 24 is immediately carried out to the 1st 
outgoing-radiation edge 26 as y The outgoing radiation of the x component by 
which incidence is carried out to the 1st incidence edge 24 is carried out to the 2nd 
outgoing-radiation edge 27 as x, it spreads the optical fiber loop 23 which consists 
of a polarization hold optical fiber, and incidence is carried out to the 2nd 
incidence edge 25 as y by the node 22 which rotates polarization by 90 degrees in 



respect of [ arbitrary ] this loop 23. The outgoing radiation of this y that carried 
out incidence to the 2nd incidence edge 25 is carried out to the 2nd 
outgoing-radiation edge 27 as y, and it spreads the optical fiber loop 23 again, and 
it carries out incidence to the 2nd incidence edge 25 as x. The outgoing radiation 
of the x which carried out incidence to the 2nd incidence edge 25 is carried out as x 
from the 1st outgoing-radiation edge 26. 

[0015] When rotated by the node 22 by 90 degrees, after x component which 
carries out incidence from the 1st incidence edge 24 as mentioned above passes 
along the optical fiber loop 23 twice, the outgoing radiation of it is carried out, and 
the same effect as the case where a polarization beam splitter is used is acquired 
(DEB laser incidence which is 50m of optical fiber loop length, and 100m of 
coherent length). 

[0016] In the example shown in drawing 4 , the through edge of the 1st incidence 
edge 24 is the 2nd outgoing-radiation edge 27, a cross edge is the 1st 
outgoing-radiation edge 26, the through edge of the 2nd incidence edge 25 is the 
1st outgoing-radiation edge 26, and a cross edge turns into the 2nd 
outgoing-radiation edge 27. In this example, it is spread to the optical fiber loop 23, 
and y component by which incidence is carried out to the 1st incidence edge 24 
receives retardation, and an outgoing radiation is carried out. However, since x 
component is delayed according to the effect of a birefringence between the 1st 
incidence edge 24 and the 1st outgoing-radiation edge 26 in this case, although 
there is a possibility that an effect may decrease with some length of the 
polarization hold optical fiber which constitutes a loop 23, since the effect by the 
birefringence is the order of 10-3 to 10-4 to polarization hold fiber length, a problem 
hardly becomes. The almost same result as the depolarizer of a previous example 
was obtained at the time of close and about lm of outgoing-radiation fiber length. 
[0017] As other examples, what considered the fiber type splitter 21 as the 3rd type 
of Table 1 with the configuration of drawing 3 is explained. Although the outgoing 
radiation of the y included in the 1st incidence edge 24 is immediately carried out 
to the 1st outgoing-radiation edge 26 as y, the outgoing radiation of the x which 
carried out incidence from the 1st incidence edge 24 is carried out to the 2nd 
outgoing-radiation edge 27 as y, it spreads the optical fiber loop 23, rotates by 90 
degrees in a node 22, and incidence is carried out to the 2nd incidence edge 25 as 
x. Although the outgoing radiation of the x by which incidence was carried out to 
the 2nd incidence edge 25 is carried out to the 2nd outgoing-radiation edge 27 as 
x, it spreads the optical fiber loop 23 again, it rotates by 90 degrees, and carries out 
incidence to the 2nd incidence edge 25 as y. The outgoing radiation of the y which 
carried out incidence to the 2nd incidence edge 25 is carried out as x from the 1st 
outgoing-radiation edge 26. The result equivalent to a previous example was 
obtained also in the thing of this example. 

[0018] Furthermore, the configuration shown in drawing 5 explains the case where 
a fiber type splitter is considered as the 3rd type of Table 1, as other examples. The 
relation between the through edge in each close outgoing-radiation edge and a 
cross edge is the same as that of the example of drawing 4 . Although the 
outgoing radiation of the x component by which incidence is carried out to the 1st 
incidence edge 24 is immediately carried out to the 1st outgoing-radiation edge 26 



as y, the outgoing radiation of the y included in the 1st incidence edge 24 is 
carried out to the 2nd outgoing-radiation edge 27 as y, it spreads the optical fiber 
loop 23 and incidence is carried out to the 2nd incidence edge 25 as y. Especially 
in this example, the node which rotates polarization by 90 degrees is not prepared 
in the optical fiber loop 23, but it uses for it that polarization rotates 90 degrees of 
this function rotated by 90 degrees by the cross edge outgoing radiation of the 
fiber type splitter 21. As x of the 2nd outgoing-radiation edge 27, the outgoing 
radiation of the y of the 2nd incidence edge 25 is carried out, it spreads the optical 
fiber loop 23 again, and incidence is carried out to the 2nd incidence edge 25 as x. 
The outgoing radiation of the x of the 2nd incidence edge 25 is carried out to the 
1st outgoing-radiation edge 26 as x. The same result as a previous example was 
obtained also in this example. 

[00 1 9] (Example 1 of a comparison) coherent using the equipment of the 
conventional drawing 6 at 50m of optical fiber length - long - when incidence of 
the 100m DFB laser was carried out, the coherent component remains and it was 
obtained only to about 0.2 degree of polarization 

[0020] (Example 2 of a comparison) coherent by the same equipment as the exampl 
1 of a comparison at 100m of optical fiber length - long - when incidence of the 
100m DFB laser was carried out, it was obtained only to about 0.02 degree of 
polarization Each of aforementioned examples and examples of a comparison 
performs an incident-light intensity, adjusting the polarization orientation of an 
incident light so that each shaft may become equal. 

[Translation done.] 
* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of the depolarizer concerning this 
invention using the polarization beam splitter. 

[Drawing 2] It is drawing showing other examples using the polarization beam 
splitter. 

[Drawing 3] It is drawing showing one example of this invention using the coupler 
type beam splitter. 



[Drawing 4] It is drawing showing other examples using the optical fiber type beam 
splitter. 

[Drawing 5] It is drawing showing other examples using the optical fiber type 
polarization beam splitter. 

[Drawing 6] It is drawing showing the conventional depolarizer. 
[Description of Notations] 

1 [ - The 2nd incidence edge, ] - A polarization beam splitter, 2 - The 1st 
incidence edge, 3 4 [ - A polarization hold optical fiber, the polarization hold 
optical fiber which makes it rotate by 1 1-90 degrees, ] - The 1 st 
outgoing-radiation edge, 5 -- The 2nd outgoing-radiation edge, 6 21 [ - An optical 
fiber loop, 24 / - The 1st incidence edge, 25 / - The 2nd incidence edge, 26 / ~ The 
1st outgoing-radiation edge, 27 / - The 2nd outgoing-radiation edge, P, S / - A 
polarization component, x y / - Polarization component ] - An optical fiber coupler 
type polarization beam splitter (coupler type splitter), 22 ~ A node, 23 
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